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Abstract^ 

The invention provides a motor drive unit that ensures and facilitates driving a 
motor even when an auxiliary battery has run out 

A DC/DC converter 20 is connected directly, without being mediated by system 
relays SRI and SR2, to a main battery MB. The DC/DC converter 20 lowers 
voltage of electrical power supplied from the main battery MB, and supplies the 
electrical power with the lowered voltage to the auxiliary battery SB. The DC/DC 
converter control circuit 30 receives a supply of electrical power from the main 
battery MB to control the operation of the DC/DC converter 20 to lower the voltage. 
Even when the auxiliary battery SB has run out, the DC/DC converter 20 can 
perform operations to increase the voltage according to control signals output from 
the DC/DC converter control circuit 30, and thus the auxiliary battery SB is readily 
charged. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The 1st power source, 

The drive circuit which drives a motor in response to supply of power from said 1st power source, 

The 2nd power source charged in response to the 2nd direct current voltage lower than the 1st direct current 

voltage outputted from said 1 st power source, 

The electrical-potential-difference converter which changes said 1st direct current voltage into said 2nd direct 
current voltage between said 1st power source and said 2nd power source, 

Motorised equipment equipped with the converter control circuit which controls said electrical-potential- 
difference converter in response to supply of power from said 1 st power source. 
[Claim 2] 

The drive circuit control circuit which inputs the trigger signal for starting said converter control circuit into said 
converter control circuit while driving in response to supply of power from said 2nd power source and controlling 
said drive circuit, 

Motorised equipment according to claim 1 further equipped with a trigger signal generation means to generate 
said trigger signal and to input into said converter control circuit when the amount of accumulation of electricity 
of said 2nd power source does not fulfill the specified quantity. 
[Claim 3] 

Said specified quantity is motorised equipment according to claim 2 made into the amount of supply of power 
required to drive said drive circuit control circuit. 
[Claim 4] 

Said trigger signal generation means, 

The 3rd power source which generates said trigger signal, 

Motorised equipment including the switch which directs the input timing of said trigger signal which said 3rd 
power source generated according to claim 3. 
[Claim 5] 

Said 1st power source, said 2nd power source, said electrical-potential-difference converter, said converter 
control circuit, said drive circuit control circuit, and said trigger signal generation means are unified and held in a 
single case, 

Motorised equipment given in any 1 term of claims 2-4 further equipped with the cooling system which cools said 
case. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the motorised equipment which can drive a motor certainly also to an auxiliary 
machinery dc-battery riser especially about the motorised equipment which drives a motor. 
[Background of the Invention] 
[0002] 

Recently, the hybrid car (Hybrid Vehicle) and the electric vehicle (Electric Vehicle) attract attention as an 
automobile which considered the environment. A hybrid car is an automobile which makes the motor driven with 
DC power supply, an inverter, and an inverter the source of power in addition to the conventional engine. That is, 
while obtaining the source of power by driving an engine, the direct current voltage from DC power supply is 
changed into alternating voltage with an inverter, and the source of power is obtained by rotating a motor with 
the changed alternating voltage. 
[0003] 

Moreover, an electric vehicle is an automobile which makes the motor driven with DC power supply, an inverter, 

and an inverter the source of power. 

[0004] 

In such a hybrid car or an electric vehicle, the pressure up of the direct current voltage from DC power supply is 
carried out by the pressure-up converter, and the configuration in which the direct current voltage which carried 
out the pressure up is supplied to the inverter which drives a motor is also considered. 
[0005] 

Drawing 6 is the outline block diagram showing an example of conventional motorised equipment. 
[0006] 

Motorised equipment is equipped with the Maine dc-battery MB, the system relay 1 and SRs 2 and the 
pressure-up converter 101, an inverter 102, DC to DC converter 110, and the auxiliary machinery dc-battery SB 
and a control unit 120 with reference to dr awin g 6 . 
[0007] 

The Maine dc-battery MB outputs direct current voltage. If the system relays SR1 and SR2 are turned on by the 
signal SE from a control device 120, they will supply the direct current voltage from the Maine dc-battery MB to 
the pressure-up converter 101 and DC to DC converter 110. 
[0008] 

The pressure-up converter 101 carries out the pressure up of the direct current voltage supplied from the Maine 
dc-battery MB by control from a control device 120, and supplies the direct current voltage which carried out 
the pressure up to an inverter 102. 
[0009] 

If direct current voltage is supplied from the pressure-up converter 101, an inverter 102 will change direct 
current voltage into alternating voltage based on the control from a control device 120, and will drive a motor 
generator MG. This drives a motor generator MG so that the torque specified with the torque command value TR 
may be generated. A current sensor 104 detects the motor current MCRT which flows to each phase of a motor 
generator MG, and outputs the detected motor current MCRT to a control unit 120. 
[0010] 

DC to DC converter 1 10 lowers the pressure of the direct current voltage supplied through the system relays 
SR1 and SR2 from the Maine dc-battery MB according to the control signal from a control device 120, and 
supplies the direct current voltage whose pressure was lowered to the auxiliary machinery dc-battery SB. The 
auxiliary machinery dc-battery SB outputs the direct current voltage for driving the auxiliary machinery 
electronic autoparts which are not illustrated while accumulating the supplied direct current voltage. 
[0011] 

A control device 120 generates the signals PWC and PWM for controlling the pressure-up converter 101 and an 



inverter 102 based on the direct current voltage of the Maine dc-battery MB, the motor current MCRT from a 
current sensor 104, etc., and outputs the generated signals PWC and PWM to the pressure-up converter 101 
and an inverter* 102, respectively. Moreover, a control device 120 generates the control signal for controlling DC 
to DC converter 1 10, and outputs it to DC to DC converter 110. 
[0012] 

Thus, the motorised equipment carried in the hybrid car or the electric vehicle carries out the pressure up of the 
direct current voltage from the Maine dc-battery MB, lowers the pressure of the direct current voltage from the 
Maine dc-battery MB, and charges the auxiliary machinery dc-battery SB while it drives a motor generator MG 
so that predetermined torque may be generated. 
[0013] 

In addition, although illustration is omitted, a lighting system besides the electronic control (ECU;Electrical 
Control Unit) which controls transit of a car, an air conditioner, a power window, an audio, etc. are contained in 
the auxiliary machinery electronic autoparts driven in response to supply of power from the auxiliary machinery 
dc-battery SB. 
[0014] 

Especially the power stored in the Maine dc-battery MB in the hybrid car is used for engine starting among the 
cars carrying the motorised equipment of drawin g 6 . An engine is started by specifically supplying power to the 
motor generator MG connected with the engine (not shown) from the Maine dc-battery MB, and making a motor 
generator MG drive as a motor. 
[0015] 

Moreover, in the motorised equipment carried in a hybrid car, the configuration which an auxiliary machinery dc- 
battery is used [ configuration ] at the time of engine starting, and makes a starter motor drive is also indicated 
(for example, one to patent reference 3 reference). 
[0016] 

Drawing 7 is the outline block diagram showing other examples of the conventional motorised equipment 

indicated by the patent reference 1 . 

[0017] 

With reference to drawin g 7 , the engine 210 is connected to the front wheel 216 through the change gear 212 

and the axle 214. A front wheel 216 drives with the output of an engine 210. 

[0018] 

An engine 210 is driven by the starter motor 230, and drives the starter motor 230 with the power of the 
auxiliary machinery dc-battery 220. The auxiliary machinery dc-battery 220 is charged by the generated output 
of AC dynamo 219 driven with the output of an engine 210. 
[0019] 

A pressure up is performed by DC to DC converter 232 to the power of the auxiliary machinery dc-battery 220, 
and the power after a pressure up is stored in a capacitor (or capacitor) 224. Power is supplied to the wheel 
motor 226 on either side through an inverter 234 from a capacitor 224. Thereby, a rear wheel 228 drives. 
[0020] 

In the above configuration, if an ignition switch (not shown) is turned on and a system ECU 236 is started, engine 
starting control will be performed. Power is supplied to the starter motor 230 from the auxiliary machinery dc- 
battery 220, the starter motor 230 rotates in a detail, and cranking of an engine 210 is performed in it by this 
turning effort. Furthermore, if it is checked that the engine 210 has started, the system relevant to the wheel 
motor 226 will be started, and transit control will be performed. 
[0021] 

However, in this engine starting control, when reduction arises by the cold district, dc-battery performance 
degradation, etc. in the amount of accumulation of electricity of the auxiliary machinery dc-battery 220, 
sufficient power for the starter motor 230 cannot be supplied, but the fall of engine startability will be caused. 
[0022] 

Then, in the motorised equipment of drawin g 7 , the connection transfer device 238 for connecting alternatively 

either of the starter motor 230, the auxiliary machinery dc-battery 220, and a capacitor 224 is formed. According 

to this, the change of the electrical power system which impresses power to the starter motor 230 is attained 

between the auxiliary machinery dc-battery 220 and a capacitor 224, and engine startability can be performed 

certainly. In addition, the connection transfer device 238 is controlled by the system ECU 236. 

[Patent reference 1] JP,1 1-33201 2,A 

[Patent reference 2] JP,10-75502,A 

[Patent reference 3] JP,8-93517,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0023] 

However, in the hybrid car carrying such conventional motorised equipment, when the so-called auxiliary 



machinery dc-battery riser to which the amount of accumulation of electricity of an auxiliary machinery dc- 

battery falls remarkably arises, the problem that a car system cannot be started may arise. 

[0024] 

Although h detail is made to put an engine into operation by making a motor generator MG drive as a motor in 
the motorised equipment shown in drawin g 6 , since the control device 120 which controls the whole motorised 
equipment is using the auxiliary machinery dc-battery SB as the power source, when an auxiliary machinery dc- 
battery riser arises, the system relays SR1 and SR2 will not be turned on, but the electric power supply from the 
Maine dc-battery MB to the pressure-up converter 100 and DC to DC converter 1 10 will stop. For this reason, a 
motor generator MG cannot be driven and an engine cannot be started. 
[0025] 

On the other hand, although power can be supplied to the starter motor 230 from a capacitor 224 with the 
connection transfer device 238 in the motorised equipment shown in drawin g 7 at the time of the fall of the 
amount of accumulation of electricity of the auxiliary machinery dc-battery 220, by the auxiliary machinery dc- 
battery riser, it becomes impossible operating system ECU236 the very thing which controls the connection 
transfer device 238, and it serves as engine reluctance to start. 
[0026] 

Thus, also in any of the conventional motorised equipment shown in drawin g 6 and drawin g 7 , a result by which 
engine starting is barred by the auxiliary machinery dc-battery riser is brought. Therefore, the driver of a car 
needs to charge an auxiliary machinery dc-battery promptly, using a charging equipment as countermeasures of 
an auxiliary machinery dc-battery riser. 
[0027] 

On the other hand, although the amount only of accumulation of electricity which makes a motor generator MG 
drive is held, if it results in the starting impossible of a car system in the Maine dc-battery MB of the high 
voltage used for transit of a car, the means using this amount of accumulation of electricity do not exist 
effectively. 
[0028] 

In addition, according to the patent reference 3, when an engine cannot be put into operation by the sag of an 
auxiliary machinery dc-battery, power consumption forbids re-actuation of a comparatively large starter motor, 
and the means it runs using the power currently stored in the dc-battery for transit is indicated. However, to 
transit of only the dc-battery for transit, since flight range is restricted remarkably, it cannot necessarily be 
guaranteed that it can run to a location with charging equipments, such as a repair shop. 
[0029] 

So, it is made in order that this invention may solve this problem, and that purpose is offering the motorised 
equipment which can drive [ simple and ] a motor certainly also to an auxiliary machinery dc-battery riser. 
[Means for Solving the Problem] [0030] 

The drive circuit which according to this invention is motorised equipment and drives a motor in response to 
supply of power from the 1st power source and the 1st power source, The 2nd power source charged in 
response to the 2nd direct current voltage lower than the 1st direct current voltage outputted from the 1st 
power source, It has the converter control circuit which controls an electrical-potential-difference converter in 
response to supply of power from the electrical-potential-difference converter which changes the 1st direct 
current voltage into the 2nd direct current voltage, and the 1st power source between the 1st power source and 
the 2nd power source. 
[0031] 

While driving in response to supply of power from the 2nd power source and controlling a drive circuit preferably, 
when the drive circuit control circuit which inputs the trigger signal for starting a converter control circuit into a 
converter control circuit, and the amount of accumulation of electricity of the 2nd power source do not fulfill the 
specified quantity, it has further a trigger signal generation means to generate a trigger signal and to input into a 
converter control circuit. 
[0032] 

Preferably, the specified quantity is taken as the amount of supply of power required to drive a drive circuit 

control circuit. 

[0033] 

Preferably, a trigger signal generation means includes the 3rd power source which generates a trigger signal, and 

the switch which directs the input timing of the trigger signal which the 3rd power source generated. 

[0034] 

Preferably, the 1st power source, the 2nd power source, an electrical-potential-difference converter, a 
converter control circuit, a drive circuit control circuit, and a trigger signal generation means are unified and held 
in a single case. Motorised equipment is further equipped with the cooling system which cools a case. 
[Effect of the Invention] 
[0035] 



According to this invention, also to the dc-battery riser of an auxiliary machinery dc-battery, a charging 
equipment is not needed but simple and the motorised equipment which can supply power to a motor can be 
realized certainly. 

[Best Mode of Carrying Out the Invention] 
[0036] 

Hereafter, the gestalt of implementation of this invention is explained in detail with reference to a drawing. In 

addition, a same-among drawing sign shows the same or a considerable part. 

[0037] 

Drawin g 1 is the control-block Fig. showing the car carrying the motorised equipment according to the gestalt of 

implementation of this invention. 

[0038] 

With reference to drawin g 1 , a car is a hybrid car which makes an engine and a motor the source of power, and 
is equipped with Engine ENG. a motor generator MG 1, a motor generator MG 2 and the inverter section 10, the 
Maine dc-battery MB, the power division device 50, a reducer 60, a wheel 70, and ECU90. 
[0039] 

Engine ENG generates driving force by making combustion energy of fuels, such as a gasoline, into a source. The 
driving force which Engine ENG generates is divided into two paths by the power division device 50 as ****** of 
drawin g 1 shows. One side is a path transmitted to the driving shaft which drives a wheel 70 through a reducer 
60. Another side is a path transmitted to a motor generator MG 1. 
[0040] 

Although motor generators MG1 and MG2 may function also as a motor also as a generator, as shown below, a 
motor generator MG 1 operates mainly as a generator, and a motor generator MG 2 operates mainly as a motor. 
[0041] 

A motor generator MG 1 is a three-phase-alternating-current rotating machine, and is used for a detail as a 
starter which puts Engine ENG into operation at the time of acceleration. At this time, a motor generator MG 1 
is driven as a motor in response to supply of the power from either, even if there are few Maine dc-batteries MB 
and auxiliary machinery dc-batteries SB, carries out cranking of the engine ENG, and starts. 
[0042] 

Furthermore, a motor generator MG 1 rotates after starting of Engine ENG with the driving force of the engine 

ENG transmitted through the power division device 50, and it generates electricity. 

[0043] 

The power which the motor generator MG 1 generated is properly used by the operational status of a car, and 
SOC (State of Charge) of the Maine dc-battery MB. For example, the power which the motor generator MG 1 
usually generated at the time of transit and sudden acceleration turns into power which makes a motor 
generator MG 2 drive as it is. On the other hand, when SOC of the Maine dc-battery MB is lower than a 
predetermined value, the power which the motor generator MG 1 generated is changed into direct current power 
from alternating current power by the inverter section 10, and is stored in the Maine dc-battery MB. 
[0044] 

A motor generator MG 2 is a three-phase-alternating-current rotating machine, and even if there is little power 
which the power stored in the Maine dc-battery MB and a motor generator MG 1 generated, it is driven by 
either. The driving force of a motor generator MG 2 is transmitted to the driving shaft of a wheel 70 through a 
reducer 60. Thereby, a motor generator MG 2 assists Engine ENG, and you make it run a car or it makes it run a 
car only with self driving force. 
[0045] 

Moreover, at the time of regenerative braking of a car, a motor generator MG 2 rotates by the wheel 70 through 
a reducer 60, and operates as a generator. At this time, the regeneration power generated by the motor 
generator MG 2 is charged by the Maine dc-battery MB through the inverter section 10. 
[0046] 

The Maine dc-battery MB is a dc-battery for transit, for example, is a dc-battery of the high voltage constituted 
by connecting many rechargeable battery eels, such as a nickel hydoride battery and a lithium ion battery, to a 
serial. In addition, the Maine dc-battery MB may consist of a capacitor, a capacitor, etc. in addition to these 
rechargeable batteries. 
[0047] 

A car is further equipped with DC to DC converter 20 which lowers the pressure of the power of the auxiliary 
machinery dc-battery SB which supplies power to auxiliary machinery electronic autoparts, and the Maine dc- 
battery MB, and is supplied to the auxiliary machinery dc-battery SB, and the DC to DC converter control circuit 
30 independently [ the Maine dc-battery MB of the high voltage ]. 
[0048] 

The auxiliary machinery dc-battery SB is a lead accumulator. As auxiliary machinery electronic autoparts which 
operate in response to an electric power supply from the auxiliary machinery dc-battery SB, ECU relation, such 



as the engine ECU which controls transit of a car, a power train ECU, and Brake ECU, a lighting system, an 
ignition, an electric rotary pump, etc. are contained. In addition, these electrical machinery and apparatus that 
use the auxiliary machinery dc-battery SB as a power source below are also called a depression article. On the 
other hand, the electrical machinery and apparatus which uses the Maine dc-battery MB as a power source is 
also called high-pressure components. 
[0049] 

DC to DC converters 20 are a pressure up and a bidirectional DC to DC converter in which pressure-lowering 
actuation is possible. In a detail, DC to DC converter 20 lowers the pressure of the electrical potential difference 
of the power supplied from the Maine dc-battery MB, and supplies it to the auxiliary machinery dc-battery SB at 
it. Moreover, DC to DC converter 20 carries out the pressure up of the power supplied from the auxiliary 
machinery dc-battery SB, and supplies it to a motor generator MG 1 through the inverter section 10. 
[0050] 

The DC to DC converter control circuit 30 controls the pressure up of DC to DC converter 20, and pressure- 
lowering actuation. With the gestalt of this operation, it is characterized by using the DC to DC converter control 
circuit 30 as the high-pressure components which operate in response to an electric power supply from the 
Maine dc-battery MB. The DC to DC converter control circuit 30 is explained in full detail behind. 
[0051] 

ECU90 controls the actuation by the whole device and circuit group carried in the car in order to make the car 
with which the motorised equipment concerning the gestalt of this operation is carried operate according to 
directions of an operator. In CPU (Central Processing Unit) which is built in ECU90 and which is not illustrated, 
based on a predetermined program, data processing is carried out for various information, such as SOC of the 
operational status of a car, the rate of change of the amount of accelerator treading in, and the amount of 
accelerator treading in, throttle opening, a shift position, and the Maine dc-battery MB, to a detail, and the 
control signal as a data-processing result is outputted to it to a device and a circuit group. 
[0052] 

Drawin g 2 is the outline block diagram of the motorised equipment 100 according to the gestalt of 

implementation of this invention. 

[0053] 

Motorised equipment 100 is equipped with the Maine dc-battery MB, the system relays SR1 and SR2, the 
pressure-up converter 12, inverters 13 and 15, current sensors 14 and 16, DC to DC converter 20, the auxiliary 
machinery dc-battery MB, the DC to DC converter control circuit 30, and a control unit 40 with reference to 
drawing 2 . 
[0054] 

Motor generators MG1 and MG2 may function also as a motor also as a generator according to the operational 
status of a car, as shown in drawing 1 . A motor generator MG 1 is driven with an inverter 13. A motor generator 
MG 2 is driven with an inverter 15. The inverter section 10 indicated to be these inverters 13 and 15 and 
pressure-up converters 12 to drawing 1 is constituted. 
[0055] 

The system relays SR1 and SR2 are turned on / turned off by the signal SE from a control unit 40. The system 
relays SR1 and SR2 are turned on by the signal SE of H (logic yes) level from a control device 40, and, more 
specifically, are turned off by the signal SE of L (logic low) level from a control device 40. 
[0056] 

A current sensor 14 detects the motor current MCRT1 which flows to a motor generator MG 1, and outputs the 

detected motor current MCRT1 to a control unit 40. 

[0057] 

A current sensor 16 detects the motor current MCRT2 which flows to a motor generator MG 2, and outputs the 

detected motor current MCRT2 to a control unit 40. 

[0058] 

The pressure-up converter 12 carries out the pressure up of the direct current voltage supplied from the Maine 
dc-battery MB, and supplies it to inverters 13 and 15. More specifically, the pressure-up converter 12 will supply 
the direct current voltage which carried out the pressure up according to Signal PWC to inverters 13 and 15, if 
Signal PWC is received from a control device 40. Moreover, if Signal PWC is received from a control device 40, 
the pressure-up converter 12 will lower the pressure of the direct current voltage supplied from inverters 13 and 
15, and will supply it to the Maine dc-battery MB. 
[0059] 

An inverter 13 is a three-phase-circuit inverter, if direct current voltage is supplied through the pressure-up 
converter 12 from the Maine dc-battery MB, will change direct current voltage into three-phase-circuit 
alternating voltage based on the control signal PWM 1 from a control circuit 40, and will drive a motor generator 
MG 1. This drives a motor generator MG 1 so that the torque specified with the torque command value TR1 may 
be generated. 



[0060] 

An inverter 15 is a three-phase-circuit inverter similarly, if direct current voltage is supplied through the 
pressure-up cohverter 12 from the Maine dc-battery MB, direct current voltage will be changed into three- 
phase-circuit alternating voltage based on the control signal PWM 2 from a control circuit 40, and a motor 
generator MG 2 will be driven. This drives a motor generator MG 2 so that the torque specified with the torque 
command value TR2 may be generated. 
[0061] 

For example, an inverter 13 changes the direct current voltage from the pressure-up converter 12 into 
alternating voltage according to a signal PWM 1 at the time of engine starting, and a motor generator MG 1 is 
driven so that the torque specified with the torque command value TR1 may be outputted. A motor generator 
MG 1 rotates the crankshaft (not shown) of Engine ENG through the power division device 50, and starts Engine 
ENG. 
[0062] 

Moreover, a motor generator MG 1 functions as a generator generated on the turning effort of the engine ENG 
after starting at the time of car start. At this time, an inverter 13 changes into direct current voltage the 
alternating voltage which the motor generator MG 1 generated with a signal PWM 1 , and supplies that changed 
direct current voltage to an inverter 15. An inverter 15 receives the direct current voltage from a pressure-up 
converter, and the direct current voltage from an inverter 13, the received direct current voltage is changed into 
alternating voltage according to a signal PWM 2, and a motor generator MG 2 is driven so that the torque 
specified with the torque command value TR2 may be outputted. 
[0063] 

Next, at the time of light load transit, a car carries out the pressure up of the direct current voltage from the 
Maine dc-battery MB according to the signal PWC from a control device 40, and supplies a pressure-up 
converter to an inverter 15. An inverter 15 changes the direct current voltage from a pressure-up converter into 
alternating voltage according to a signal PWM 2, and a motor generator MG 2 is driven so that the torque 
specified with the torque command value TR2 may be outputted. 
[0064] 

Next, at the time of sudden acceleration of a car, a pressure-up converter carries out the pressure up of the 
direct current voltage from the Maine dc-battery MB according to the signal PWC from a control device 40, and 
supplies it to an inverter 15. A motor generator MG 1 changes into direct current voltage the alternating voltage 
generated on an engine turning effort, and supplies an inverter 13 to an inverter 15. An inverter 15 receives the 
direct current voltage from the pressure-up converter 1 2, and the direct current voltage from an inverter 1 3, the 
received direct current voltage is changed into alternating voltage according to a signal PWM 2, and a motor 
generator MG 2 is driven so that the torque specified with the torque command value TR2 may be outputted. 
[0065] 

Finally, an inverter 15 changes into direct current voltage the alternating voltage which the motor generator MG 
2 generated based on the signal PWM 2 from a control unit 40 at the time of regenerative braking of a car, and 
the changed direct current voltage is supplied to the pressure-up converter 12. If Signal PWC is received from a 
control device 40, the pressure-up converter 12 will lower the pressure of the direct current voltage supplied 
from the inverter 15, and will charge the Maine dc-battery MB. 
[0066] 

In addition, with regenerative braking said here, it includes braking accompanied by the regeneration generation 
of electrical energy with the case where there is foot-brake actuation by the driver who drives a hybrid car, and 
decelerating the vehicle speed, carrying out a regeneration generation of electrical energy in turning off an 
accelerator pedal during transit, although a foot brake is not operated (or acceleration termination). 
[0067] 

A control unit 40 receives the input voltage Vm1 and Vm2 of inverters 13 and 15 from the voltage sensor which 
does not receive and illustrate the torque command values TR1 and TR2 and the motor engine speeds MRN1 
and MRN2 from ECU90, and receives the motor currents MCRT1 and MCRT2 from current sensors 14 and 16. 
[0068] 

Based on the input voltage Vm1, the torque command value TR1, and the motor current MCRT1 of an inverter 
13, when an inverter 13 drives a motor generator MG 1, a control device 40 generates the signal PWM 1 for 
carrying out switching control of the NPN transistor (not shown) of an inverter 13, and outputs the generated 
signal PWM 1 to an inverter 1 3. 
[0069] 

Moreover, based on the input voltage Vm2, the torque command value TR2, and the motor current MCRT2 of an 
inverter 15, when an inverter 15 drives a motor generator MG 2, a control device 40 generates the signal PWM 2 
for carrying out switching control of the NPN transistor (not shown) of an inverter 15, and outputs the generated 
signal PWM 2 to an inverter 15. 
[0070] 



Furthermore, when an inverter 13 drives a motor generator MG 1, based on the electrical potential difference Vb 
between terminals, the input voltage Vm1 of an inverter 13, the torque command value TR1, and the motor 
engine speed MRN1 of the Maine dc-battery MB, a control device 40 generates the signal PWC for carrying out 
switching control of the NPN transistor (not shown) of the pressure-up converter 12, and outputs the generated 
signal PWC to the pressure-up converter 1 2. 
[0071] 

Moreover, when an inverter 15 drives a motor generator MG 2, based on the electrical potential difference Vb 
between terminals, the input voltage Vm2 of an inverter 15, the torque command value TR2, and the motor 
engine speed MRN2 of the Maine dc-battery MB, a control device 40 generates the signal PWC for carrying out 
switching control of the NPN transistor (not shown) of the pressure-up converter 12, and outputs the generated 
signal PWC to the pressure-up converter 1 2. 
[0072] 

Furthermore, at the time of regenerative braking of the hybrid car with which motorised equipment 100 was 
carried, a control device 40 generates the signal PWM 2 for changing into direct current voltage the alternating 
voltage which the motor generator MG 2 generated based on the input voltage Vm2, the torque command value 
TR2, and the motor current MCRT2 of an inverter 15, and outputs the generated signal PWM 2 to an inverter 15. 
In this case, switching control of the NPN transistor (not shown) of an inverter 15 is carried out by the signal 
PWM 2. Thereby, an inverter 15 changes into direct current voltage the alternating voltage which the motor 
generator MG 2 generated, and supplies it to the pressure-up converter 1 2. 
[0073] 

Furthermore, at the time of regenerative braking, a control device 40 generates the signal PWC for lowering the 
pressure of the direct current voltage supplied from the inverter 15 based on the electrical potential difference 
Vb between terminals, the input voltage Vm2 of an inverter 15, the torque command value TR2, and the motor 
engine speed MRN2 of the Maine dc-battery MB, and outputs the generated signal PWC to the pressure-up 
converter 12. Thereby, the pressure of the alternating voltage which the motor generator MG 2 generated is 
changed and lowered by direct current voltage, and it is supplied to the Maine dc-battery MB. 
[0074] 

Here, the motorised equipment 100 concerning the gestalt of this operation shown in drawin g 2 has the 

description described below to the conventional motorised equipment shown in drawing 6 . 

[0075] 

It is characterized by 1st connecting DC to DC converter 20 to the Maine dc-battery MB directly without the 
system relays SR1 and SR2. In conventional motorised equipment, as shown in drawin g 6 , DC to DC converter 
1 10 is connected with the Maine dc-battery MB according to the system relays SR1 and SR2 having been 
turned on by the signal SE from a control unit 120 at the time of starting of a car system. On the other hand, 
according to the gestalt of this operation, DC to DC converter 20 will not be concerned with the existence of a 
car system startup, but will always be connected to the Maine dc-battery MB. 
[0076] 

The DC to DC converter control circuit 30 is characterized by being the high-pressure components which use 
the Maine dc-battery MB as a power source the 2nd. That is, it differs in the control device 40 which uses the 
auxiliary machinery dc-battery SB as a power source, and the DC to DC converter control circuit 30 can 
operate regardless of the charge condition of the auxiliary machinery dc-battery SB. Thereby, DC to DC 
converter 12 can perform pressure-up actuation according to the control signal outputted from the DC to DC 
converter control circuit 30, when a dc-battery riser arises to the auxiliary machinery dc-battery SB so that it 
may mention later, and it can charge the auxiliary machinery dc-battery SB promptly. 
[0077] 

DC to DC converter 20 carried in below at the motorised equipment 100 concerning the gestalt of this operation 

and the DC to DC converter control circuit 30 are explained to a detail. 

[0078] 

Drawin g 3 is the circuit diagram of DC to DC converter 20 in drawin g 2 . 
[0079] 

With reference to drawin g 3 , DC to DC converter 20 contains input terminals 21 and 22, photo transistors Q1- 

Q4, diodes D1-D6, a transformer T1, a coil LI, a capacitor CI, and output terminals 23 and 24. 

[0080] 

Input terminals 21 and 22 receive direct current voltage from the Maine dc-battery MB, and supply the received 
direct current voltage to the both ends of photo transistors Q1 and Q2 and photo transistors Q3 and Q4. 
[0081] 

Photo transistors Q1 and Q2 are connected to a serial between supply voltage and a touch-down electrical 
potential difference. Photo transistors Q3 and Q4 are connected to a serial between supply voltage and a touch- 
down electrical potential difference. Photo transistors Q1 and Q2 are connected to photo transistors Q3 and Q4 
and juxtaposition between supply voltage and a touch-down electrical potential difference. Between the collector 



emitters of each photo transistors Q1-Q4, the diodes D1-D4 which pass a current are connected to the 

collector side from the emitter side, respectively. 

[0082] 

Photo transistors Q1-Q4 constitute the photo coupler which makes a photodiode 38 an input side and makes an 
output side photo transistors Q1-Q4 in the photodiode 38 of the DC to DC converter control circuit 30 shown in 
drawing 4 . 
[0083] 

The DC to DC converter control circuit 30 outputs the lightwave signal with which each photodiode of a 
photodiode 38 emits light as a control signal to the photo transistors Q1-Q4 of DC to DC converter 20 so that it 
may mention later. If the lightwave signal from a photodiode 38 is received in the gate, respectively, based on 
this lightwave signal, ON/OFF of photo transistors Q1-Q4 will be done. 
[0084] 

In addition, although the photo coupler constituted the switching circuit in DC to DC converter 20 from the 
gestalt of this operation, this is for securing the electric insulation with the Maine dc-battery MB of the high 
voltage, and the touch-down (body ground) by the car body in connection with having used the DC to DC 
converter control circuit 30 as high-pressure components. 
[0085] 

As for a transformer T1, the upstream coil is arranged between the connection node of photo transistors Q1 and 
Q2, and the connection node of photo transistors Q3 and Q4. Furthermore, the secondary coil of a transformer 
T1 is arranged so that an upstream coil may be countered. 
[0086] 

Diode D5 is connected between the secondary coil of a transformer T1, and a coil L1 so that a current may be 

passed in a coil L1 from the secondary coil of a transformer T1. 

[0087] 

Diode D6 is connected between the secondary coil of a transformer T1, and a coil L1 so that it may prevent that 
the output current flows into the low-tension side of a secondary coil from the connection node of diode D5 and 
a coil L1. 
[0088] 

A coil L1 is connected between diode D5 and an output terminal 23. It connects between the output side of a 
coil L1, and a touch-down electrical potential difference, and a capacitor C1 graduates the output voltage from a 
coil L1, and gives it to an output terminal 23. 
[0089] 

In the above configuration, if photo transistors Q1 and Q4 are turned on and photo transistors Q2 and Q3 are 
turned off, an input current will flow in the path of the upstream coil of supply voltage a photo transistor Q1 - a 
transformer T1 a photo transistor Q4 - a touch-down electrical potential difference. And a transformer T1 
lowers the pressure of input voltage according to the winding ratio of an upstream coil and a secondary coil, and 
outputs output voltage. 
[0090] 

The output current flows secondary [ of DC to DC converter 20 ] in the path of the secondary coil of a 
transformer T1 diode D5 a coil L1 the auxiliary machinery dc-battery SB - a touch-down electrical potential 
difference. 
[0091] 

According to the rate, i.e., a duty ratio, that photo transistors Q1 and Q4 are turned on / turned off, an input 
current changes and the electrical potential difference impressed to a transformer T1 changes. That is, if the 
on-duty of photo transistors Q1 and Q4 becomes large, the electrical potential difference which an input current 
increases and is impressed to a transformer T1 will increase. On the other hand, if the on-duty of photo 
transistors Q1 and Q4 becomes small, the electrical potential difference which an input current decreases and is 
impressed to a transformer T1 will decrease. 
[0092] 

And since a transformer T1 lowers the pressure of the electrical potential difference impressed to a transformer 
T1 according to the voltage level, the secondary output voltage of a DC to DC converter changes according to 
the electrical potential difference impressed to a transformer T1. 
[0093] 

Therefore, it is controllable by controlling the ON duty ratio of photo transistors Q1 and Q4 to become the 
charge electrical potential difference of the request which sets output voltage of DC to DC converter 20 as the 
target of the auxiliary machinery dc-battery SB. 
[0094] 

Drawing^ is the block diagram of the DC to DC converter control circuit 30 in drawing 2 . 
[0095] 

With reference to drawin g 4 , the DC to DC converter control circuit 30 contains a microcomputer (it is also 



hereafter called a microcomputer) 32, interfaces (I/O 34 and 36, a photodiode 38, and a transformer T2. 
[0096] 

The DC to DC converter control circuits 30 are high-pressure components which use the Maine dc-battery MB 
as a power source like point **. In a detail, a microcomputer 32 generates the control signal for carrying out 
switching control of the photo transistors Q1-Q4 of DC to DC converter 20 by using the Maine dc-battery MB 
as a power source, and starting the signal from an interface 36 as a trigger signal. 
[0097] 

The control signal generated with the microcomputer 32 is inputted into a photodiode 38 through an interface 34. 
A photodiode 38 emits light according to the control signal inputted from the microcomputer 32, and outputs the 
lightwave signal which emitted light to the photo transistors Q1-Q4 of DC to DC converter 20. Photo transistors 
Q1-Q4 receive this lightwave signal, and perform switching operation. Thereby, the pressure of the power of the 
Maine dc-battery MB is lowered, and the auxiliary machinery dc-battery SB is supplied. 
[0098] 

In the above configuration, an interface 36 usually outputs the trigger signal which starts a microcomputer 32 

according to the starting switch having been turned on at the time of a car system startup. 

[0099] 

Therefore, since a trigger signal is not given from an interface 36 to a microcomputer 32 when ECU relation does 
not operate but a car system becomes starting impossible by the auxiliary machinery dc-battery riser, a 
microcomputer 32 cannot be started. As a result, DC to DC converter 20 is operated and it becomes impossible 
to charge the auxiliary machinery dc-battery SB. 
[0100] 

Then, the motorised equipment 100 concerning the gestalt of this operation is further equipped with backup 
power supply BB and the switch 80 for impressing the signal from backup power supply BB to a microcomputer 
32 as a starting means of the microcomputer 32 when an auxiliary machinery dc-battery riser arises. 
[0101] 

Backup power supply BB is low-battery dc-batteries, such as for example, a carbon button cell, and is 
connected to the upstream coil of the transformer T2 of the DC to DC converter control circuit 30 through a 
switch 80. In addition, the secondary coil of a transformer T2 is connected to an interface 36. 
[0102] 

A driver etc. is the manual switch which can be turned on / turned off manually, and a switch 80 combines 

electrically backup power supply BB and the upstream coil of a transformer T2 in an ON state. 

[0103] 

In the above configuration, when a dc-battery riser arises to the auxiliary machinery dc-battery SB, a driver 
turns on a switch 80 manually. If a switch 80 is turned on, backup power supply BB and the upstream coil of a 
transformer T2 will be connected, and an electrical potential difference will be impressed to the upstream coil of 
a transformer T2. According to this, the electrical potential difference according to the winding ratio of an 
upstream coil and a secondary coil is outputted to the secondary coil of a transformer T2. 
[0104] 

The output voltage produced in the secondary coil of a transformer T2 is inputted into an interface 36. If the 
output voltage of a transformer T2 is inputted, an interface 36 will generate the signal activated according to the 
timing to which the inputted electrical potential difference starts, and will input the generated signal into a 
microcomputer 32, A microcomputer 32 starts the input signal from an interface 36 as a trigger signal. 
Furthermore, the DC to DC converter control circuit 30 outputs a control signal to the photo transistors Q1-Q4 
of DC to DC converter 20, in response to the fact that the microcomputer 32 started. DC to DC converter 20 
performs pressure-lowering actuation according to a control signal, and charges the electrical potential 
difference between terminals of the auxiliary machinery dc-battery SB even at the voltage level of the request in 
which engine starting is possible. Thereby, motorised equipment 100 can make a motor generator MG 1 generate 
driving force required for engine starting. 
[0105] 

Drawin g 5 is a flow chart for explaining the actuation at the time of the auxiliary machinery dc-battery riser in 
the motorised equipment by the gestalt of implementation of this invention. 

[0106] With reference to drawing 5 , the existence of an auxiliary machinery dc-battery riser is checked by the 
driver in starting of a car system (step S01). The charge condition of the auxiliary machinery dc-battery SB is 
reported by the display means, and, specifically, thereby, a driver can know the abnormalities of the auxiliary 
machinery dc-battery SB. 
[0107] 

In step S01, when an auxiliary machinery dc-battery riser is not checked (i.e., when the charge condition of the 
auxiliary machinery dc-battery SB fills desired level), motorised equipment 100 operates according to the ignition 
switch having been turned on (step S05). Furthermore, an engine starts with the driving force generated in the 
motor generator MG 1 (step S06). 



[0108] 

On the other hand, in step S01, if an auxiliary machinery dc-battery riser is checked, the manual switch 80 will 
be turned on by the driver and the DC to DC converter control circuit 30 and backup power supply BB will be 
connected (step S02). Thereby, the microcomputer 32 built in the DC to DC converter control circuit 30 starts 
the input voltage from backup power supply BB as a trigger signal. 
[0109] 

Next, according to the DC to DC converter control circuit 30 having started, DC to DC converter 20 drives and 
the auxiliary machinery dc-battery SB is charged (step S03). The DC to DC converter control circuit 30 is set 
after starting, generates the control signal for making the photo transistors Q1-Q4 of DC to DC converter 20 
turn on / turn off, and outputs the generated control signal to DC to DC converter 20 at a detail. DC to DC 
converter 20 performs switching operation of photo transistors Q1-Q4 according to a control signal, lowers the 
pressure of it on the electrical potential difference of a request of the direct current voltage of the Maine dc- 
battery MB, and is supplied to the auxiliary machinery dc-battery SB. 
[0110] 

In step S04, if it is judged that the electrical potential difference between terminals of the auxiliary machinery 
dc-battery SB reached the desired voltage level, a car system will be started. When an ignition switch is turned 
on (step S05), motorised equipment 100 makes a motor generator MG 1 specifically drive with the power of the 
Maine dc-battery MB. An engine starts with the driving force of this motor generator MG 1 (step S06). 
[0111] 

In addition, in the motorised equipment 100 concerning the gestalt of this operation, it becomes possible to cool 
these in one using the cooling system of the configuration which is unified and is held in one case, then the 
Maine dc-battery MB by considering the Maine dc-battery MB, the DC to DC converter control circuit 30 which 
uses the Maine dc-battery MB as a power source, and DC to DC converter 20 and the system relays SR1 and 
SR2 connected to the Maine dc-battery MB as a cell pack. According to this, since it will not be necessary to 
newly form DC to DC converter 20 and the cooling system to the DC to DC converter control circuit 30, 
increase of an equipment scale and cost can be suppressed. 
[0112] 

As mentioned above, according to the gestalt of implementation of this invention, also to an auxiliary machinery 
dc-battery riser, a charging equipment cannot be needed, but an auxiliary machinery dc-battery can be charged 
simply, and a motor can be made to drive certainly. 
[0113] 

It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and 
restrictive. The range of this invention is shown by not the above-mentioned explanation but the claim, and it is 
meant that all modification in a claim, equal semantics, and within the limits is included. 
[Availability on industry] 
[0114] 

This invention is applicable to the motorised equipment carried in a hybrid car. 

[Brief Description of the Drawings] 

[0115] 

[ Drawin g 1] It is the control-block Fig. showing the car carrying the motorised equipment according to the 
gestalt of implementation of this invention. 

[Drawing 2] It is the outline block diagram of the motorised equipment according to the gestalt of implementation 
of this invention. 

[ Drawin g 3] It is the circuit diagram of DC to DC converter 20 in drawin g 2 . 

[ Drawing 4] It is the block diagram of the DC to DC converter control circuit 30 in drawin g 2 . 

[ Drawing 5 ] It is a flow chart for explaining the actuation at the time of the auxiliary machinery dc-battery riser 

in the motorised equipment by the gestalt of implementation of this invention. 

[ Drawin g 6] It is the outline block diagram showing an example of conventional motorised equipment. 
[ Drawin g 7] It is the outline block diagram showing other examples of the conventional motorised equipment 
indicated by the patent reference 1 . 
[Description of Notations] 
[0116] 

10 Inverter Section, 12,101 13 Pressure-Up Converter, 15,102 Inverter, 14 16,104 A current sensor, 20,110 DC 
to DC converter, 21 22 23 An input terminal, 24 An output terminal, 30 DC to DC converter control circuit, 32 34 
A microcomputer, 36 An interface, 38 Photodiode, 40,120 A control unit, 50 A power division device, 60 Reducer, 
70 A wheel, 80 A switch, 100 Motorised equipment, ENG, 210 Engine, 212 A change gear and 214 An axle, 216 A 
front wheel, 219 AC dynamo, 220 Ah auxiliary machinery dc-battery, 224 capacitors, 226 Wheel motor, 228 A 
rear wheel, 230 A starter motor, 232 Converter, 234 An inverter, 236 ECU and 238 Connection transfer device, 
BB A backup power supply, C1 A capacitor, D1 and D5, D6 diode, L1 A coil, MB The Maine dc-battery, SB An 
auxiliary machinery dc-battery, MG, MG1, MG2 A motor generator, Q1-Q4 A photo transistor, SR1, SR2 A 



system relay, T1, T2 Transformer. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 
[0115] 

[ Drawin g 1] It is the control-block Fig. showing the car carrying the motorised equipment according to the 
gestalt of implementation of this invention. 

[Drawing 2] It is the outline block diagram of the motorised equipment according to the gestalt of implementation 
of this invention. 

[ Drawin g 3] It is the circuit diagram of DC to DC converter 20 in drawin g 2 . 

[ Drawin g 4] It is the block diagram of the DC to DC converter control circuit 30 in drawin g 2 . 

[Drawing 5] It is a flow chart for explaining the actuation at the time of the auxiliary machinery dc-battery riser 

in the motorised equipment by the gestalt of implementation of this invention. 

[ Drawin g 6] It is the outline block diagram showing an example of conventional motorised equipment. 
[ Drawin g 7] It is the outline block diagram showing other examples of the conventional motorised equipment 
indicated by the patent reference 1. 
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« til A' y y- U 2 2 0©i^tMlTDC/DC3>/\'-^ 2 3 2 (C T # JE # fx & to tl , 

# EE f£ <7> ^ # fi . *t/t->* (fcL<«=l>^>+l-) 2 2 4l:ii^n^. * ^ A ~> * 2 
2 4 £ < > A — * 2 3 4 Z ft I, T CD * — )V — i? 2 2 6 C i ^ ?l 5 . Z. 

n iz «t o . u 7 * -f — ^2 2 s^iasns. 

[ 0 0 2 0 ] 

£A±CQ#fj£tCto^T. -f £fx y -> a > X -f y f- (H^-tt-T) 75*3- >£ to, vX^AEC 
U 2 3 6 fl« 4 ± If 6 to -5 £ . x>v>&»SWS?**fT&toto£. ffl fc tt . » « A y t- U 20 

2 2 0 ^^X^-?t-^ 2 3 0 (C « # rt* £ to T , XiS'-^^E — ^2 3 0 Ifi In! K U . 

iroiaite^icj: o x>>?> 2 i o 7>+>y^fffen5. x>$>>2ioa* 
»»itct««iBsnnH:. * < - )v ^ - 9 2 2 6tcwa-T5>'X^A*t5i^±tfe>to 

T^ff$d«9^fT^:toto-5. 
[ 0 0 2 1 ] 

u & v is. it *> . a> ■& x > v y m m m m t a , * # % a* y ^ u «= <d (g t ft <t* k =t o 

Tiirtyf U 2 2 O0tti(Ci«'>^±i;5i:. X^-^^E-^2 3 0 fd + # & « * £ 
&&~CZ-f . i>y>jl&i!itt©fiT$Je< 
[ 0 0 2 2 ] 

t^T, H7 Ot-i'BSIiSlCiMTtt. X^-^^E-^2 3 0£:«$SAy^'J2 2 30 

o*io;+t /v>^ 2 2 4 t©v»-rn^ — ^rt*a«w»c:»tt-r*fc»«)S5tt«i#s«2 

3 8 7)* i£ <E> to £ . ^ntCctto«. X5> — 9 — ^2 3 0^«^3S:EPinT-5mi^^^. « 
j» A y U 2 2 0 i ^ ^ A -> ^ 2 2 4<i:<Z)PfflT*5!J#irriig£ftD. X > v > & i/j 14 £ 58 21 IC 
ff & 5 d £ ;!>* T # •£> „ & to , Si^lflf 2 3 8 H, y7rAECU 2 3 6l:<totaS 

a to -5 . 

[ » mf x it i ] «r w ¥ i i - 3 3 2 o i 2 n '£ m 

[ttttXlR 2 ] *H»sp 1 0-7 5 5 0 2 4> $8 
[^^X«3] £f H¥ 8 - 9 3 5 1 7 

C5BW««*ftL«t'5£'r*8SH] 40 
[ 0 0 2 3 ] 

u U a« s . uffli^^t^ot-^Siiisnti/fcA-f y>j7 Hii$c6v> 

T tt , llA'-yf'JffliiltflUITt^, H to (0 3 M « A y t~ U ± «« 0 tit ± C tz » 
tC to U T . $B->XfAJSlTt^^tl'OrplSi5 s Su 9 » £ « 
[ 0 0 2 4 ] 

igll 2 0 i I /\' y f U S B 5; 1 S t L T l> 5 C t A> ^ , tin 7 f U ±*« 0 #4 U 
5t, yXfAUk-SRl, SR2#*>Sftf. /-f >A7f l JMB^b#)E3 >A 
- ^ 1 0 0toJ;O*DC/DCn>/\*-^ 1 1 O^ro^^fiti^^it^eA-SClttC/feS, £ © 50 
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tz tb . t-i'-yx^lz-i'MG^iaT^f > X > :y > £ & S/j $ it & .1 £ rt< T # ft ^ . 
[ 0 0 2 5 ] 

— ?j . i 7 llSft-^IiglC^^ttt. MlA'yf'J 2 2 0 Ofll©ET«?f I: 
it. mmWWmW. 2 3 8 l;iot+t/ty^ 2 2 4 A>b7^-^ : E-? 2 3 0 K II 2> £ {fc 
fit5It«JT*5i«. iIA7T'J±^Ol;J:oT. StWfgf 2 3 8 $0SP1-5y 
X ^ A E C U 2 3 6 g # # f£ »j * <h ft 9 , X > v > i/j rt* B3 it £ ft £ ,, 

[ 0 0 2 6 ] 

c © J; ? tc. leiJi^iTicstt^ot-^Slgiro^fnc^^tfe, ffi ^ a* 
•y T" 'J ± ifi 0 tc J: o T X > v > CO & ®j # m if <=> tl Z> IS * <h & £ . b fl* o T . * ffi © M ft 

tt-rs 

[ 0 0 2 7 ] 

- # . *HoSfri:ffl^6ft5**£EO^'f >/tf f 'JMBl:*V»TB. =E - 9 9 J x * 
[ 0 0 2 8 ] 

ft 43 , » Iff X SJc 3 \Z «fc ft « . ©tfflTCJ; OX>y>i!i^lTtftt^ 

tt . m * * 2> # Jt « W * # ^ x * - * * - * © n fl* M * S it b T . ^ ff ffl a* y f U t: I 
^.entl^f *^fflHtiRt§¥S)4 5 l*^nT^5. b b ft £ , ^ffffl A* 7T 
U <B * © j£ fi 1 T tt . *tl«rei*a*Sb<S!llB5ft-&fc«>. SE»I»fc,!£©3fe*S9!fflKD&*» 20 

[ 0 0 2 9 ] 

. « M A* -y r- U ± rt* 0 tc M b T t> , fBS^oi^fc^-^&BS&BJfllfc^-^KifrSB* 

[^i®*^ft-r?)fcs?)©¥S] 

[ 0 0 3 0 ] 

cossncititf, t-^iasiTjot, suit, &i«is 
gttx^r-^^^ift-r-s^iiiiHis&t, m itB*&aAsnfc» 1 © at »?t « m £ o *> <g n 

^2 0ttfiiES:5(tT*f$ns^2 1i!ii, ^ 1 li 2 t ffl^T'i 1 ©IiS 30 

S fib £ IB 2 <oaiSE*ffi'vas*?-s«ffi£ifcg£, $ 1 tI*&iA©i»«S»ntff« 

[ 0 0 3 1 ] 

# £ b < tt , Sg2«8RA^6«*©«*&*gttTK»b, K»iliI!SS:fW«-r*i:t*>tC. 

@ 8S t , «2«S©#*fl;a<;?fj£*K:«ifc&:^£*. MJ# ffi^£±fi£bT^&g£ffi<J$Sle] 
KCAAtS h U tc 11 £ . 

[ 0 0 3 2 ] 

SfSKIt 3r 5£ S tt . B»leII&l&l»|g8S*Klftf*©^^5l>&:«*©«*&fl:frs. 
[ 0 0 3 3 ] 40 

ffsuii, hu^«^4)«E¥gB. hu^m^sr^fig-rsmsmast. m 3nm<D± 

[ 0 0 3 4 ] 

fFSKH, m mm, & 2 mm. ni±^m&. £ & & im » is & . mmm^mmm^a 
i^h'j^s^t^fgfi. m - <o w it ft \z - & it ^ r 2 n z> . t-^ngftt. 
gft^saitsftigt^^ <=> if -5 . 
[ % m © s& * ] 

[ 0 0 3 5 ] 

C © % 9i J: n tf , «t ^ A' y t- U © A* y =f U ± j&» 0 £ » b T t> . SS^fi 5: 1 1 f 
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[ 0 0 3 6 ] 

ti,T. d (D5£W<Dmm<Di&%&lZ-D^TMffi$:^m ITS L < mWTZ. &*S. 0 * li- 
ft^ ti!^-$ fete ffl^g&#£*-t. 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

iU#lLt, * i3a te . l>y>*itf ; E-^6»*Stt5A'f ^"J •>» ST?* 
0. X>^>ENG<h. t-^yi^lz-i-MG 1 t, t-?yi^l/-J-MG 2 t, -f 10 
>rt-?|10t. H>A*7f 'JMBi, W)^^fiJ^«5 0<i:. MII6 0 t. * $& 7 
0 <h . ECU90t$IA5. 
[ 0 0 3 9 ] 

X > V y E N G \% . # V U >^t*ro«S^K>«S«6X^JU^Sri{gi: ltffii^^l4t?.„ 
I>-/>ENG0i4t5Ili^li. Hl©*jSHlT?*-rJ:^K. ft*»Slll5 0 CJ: 
0. 2o»^SS{c^fiJ$tlSo — # , Ml«6 0 S^LT$i7 0 ^litSllttl: 
&'MT % m&T' $> Z> „ & 5 - ?j te . t-^yi^l/-^MGl ^eiTS ISSt:$, S . 
[ 0 0 4 0 ] 

^-^v'x^U-^MGl, M G 2 te , fit itltfetiltl/tfclil/ffS^, 
W T fC ^ T <fc 5 tC, ^-^:yi*Iy-^MGl«. itLTliltLTlffl, * - ^ 20 
yi|l/-?MG2tt, ±tLTtiitl/tifft§, 
[ 0 0 4 1 ] 

mm^a. t-?yx^i/-^MG is, Hfflig^tiHite^-e^o. an m n# k: x > x 

>y/ENG$telt5telltltfflmn5. ^-^v^^lz-^MGl 
« , /-f >A*7fU MB* i^MIAi/r'J S B (D 'p 12. < £ h U "T tl — # ^ £ © « * © 

[ 0 0 4 2 ] 

$e.tC, I>y>ENG©{Sl^l;*^t, ^ — ^vzc^U — ^ M G 1 tt , mtlftmffi. 
m 5 0 S^l/TeiSnfcl>y>ENG©I»Atj:oT@fiSnTSStt5. 
[ 0 0 4 3 ] 30 

t-^yi^lz-^MG l©5g«Ufe*7^«, *W©Igti4'/'f >A'7T'J MB® 
SOC (State of Charge) KJ:?TtV>»lt6h«. fct^lt ii 3? * ff Nf ^» It in 3S P# 
tC*3^T«. ^E — ^yx^U-^MGlCDlibfci^tt, ^©SSt-^yi^l/-^ 
MG2$Ii^t^l*ti5:li. — 7j» / 1" > A' y f U M B © S O C ^'3rSfflf J: 0 fi 
V» £ # K tt , t-?yi^l/-?MGlffl%tlfctAtt, -f >A'-^g|i 1 0 CiotJ 

[ 0 0 4 4 ] 

t-^-^x* l/-^MG2tt, Hffi£«EI§HE«T?*D, ^ ^ > A' 7 f U M B Ci^. b tl 

^cm^fe^t/^E-^^x^iz-^MG 1 ffliiLfci*ffl'>!i< tt)^f n*-*i:±o 

Tii5ft5. t-^yi^ U-?MG 2©IMtt. ili6 0 Jit-tT*ft7 Offll 40 
ftiCfilSn*. £*l IC «fc 9 . "E-^^^^-U-^MG2it, I>y>ENG57vX 

[ 0 0 4 5 ] 

* ?t . # pfij © 0 £ fcj Wj B# te . t-^ y k-^ M G 2 11, ^Ii6 0 ^^Lt*i 
7 0fCj;DEe£nT3g«4$£UTiljf£-t-2><> Z.<F> , : E-^yx^l/-^MG21:g 

-f >AC - * 8B 1 0 4^LT^-f >A , 7fUMBI:S«$n5. 

[ 0 0 4 6 ] 

/ < > A' 7 r 'J M B (i , SlTfflA*7f Uf ^ot, it t ;t tf x ;u * * M m . 
& -S> , * . X >^7f UMBS:, ^nb<7)2^:ll^JK^(C. *W*>'^-^=i>7 : >-tf- 50 
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£ X' m fi£ b T fe =t H . 
[ 0 0 4 7 ] 

* A' tt . £ <i tC. i§ IE © ^ -f > A* •> r U M B t l: , a « S & C * # £ (ft *S T £ 
il/^f U S B <h > * -f >A'7f UMBCi^^ftSHiln'vf U S B IC {ft $& -5 
DC/DCn>A*-^2 0 £ . DC/DC=J>/N*-^$']'fai[HlSS3 OtSIAS. 
[ 0 0 4 8 ] 

T»Ht5ilf SStl/ttt. *jBo©^fT$:SiJW-r^X>>'>ECU» A -7 - h U > 
ECU. 7l/-+ECU4i , «)ECUH«. ffikSI, **gl, 

n & . & *s . sat \z&^t , «^/N*^T-'jsB£«i^i-r^c:ne>co«m«gs£[si±a5p D D 10 

i: #fc "f -5 „ — -ft , ^-f >A*7f U MB ^iI<!:t^lgSgg^SEa5p D ptt)»t^ 0 
[ 0 0 4 9 ] 

DC/DCn>A-^2 0 tt . ffE^it/BIIft^*^ flg'fc ;K7j|S]DC/DC3>A- 

DC/DC3>A-:*2 0tt. * < > A -y 7- U M B 7^ <& {ft £3 S n 3 
t»rotE ; 5^El/TiiA'7f U S BCftJStS. * fc . DC/DCa>A — *20tt 
. ffi «t A' v r- 'J SB i^ft»Snfc«A6Rffil/. ^ >A"-^fil! 1 0 Sr^-btt-i'v'i 

^u--^mg i izm&T & . 

[ 0 0 5 0 ] 

DC/DC3>A— ? fflfflMVS 3 0 « . DC/DCn>A— ^2 0(D#ffi:fc,};OC|S$r£U] 
f^^SiJffll-r-So * 15 i§ CD J£ ffis T . DC/DCn>/\*-^SiiiaSlHlg§3 0?:^'f>/\*-y7 I -U 20 
MBA»5tA«l6*S»tTftft5SE8fitt4it«»»tt5. D C / D C 3 > A 
-^«fl@(H3 « K §¥ m T -5 . 

[ 0 0 5 1 ] 

ECU9 0 « , * HJS <D ^ li (C^-S^ — ^^ld&fi^^©$n-5*MS:ate*©^^^ 
fct . ECU 9 OtrtlJtlSISia^CPU (Central Processing Unit) K 43 t/> T , 
h # v' a > . ^ -f >A7f umbos ocat"©&lf S43ftoyn^7Al:S^^ 

[ 0 0 5 2 ] 30 
[ 0 0 5 3 ] 

@25#ILT, t — ^ISIfj^SlOOfi, ;* -f > A* 7- U M B £ . v-X^A'JU— S 
R 1 , S R 2 £ . |ff3>rt-^l 2t, 1 5t, Ifit>tl4, 1 

6t, DC/DC3>/N'— ^2 Ot, « « A y U M B £ , D C/D C □ >A'-^H»i 
S3 0 t, $iJfPSS4 0££«A-5>. 
[ 0 0 5 4 ] 

t-^-/i^i/-^MG i, mg2«, i i cgufcioc, mmomfcvimnzfocx 

. ^i«ibXfeli)IiHfeIi£HI5. t-^^i^lz-^MGlli. -f > A - ^ 

1 3 Ctotlli^nS. * — & zS x. * U — ^MG2lt -f > A — ^ 1 5 l:J;^tIlS 40 

n * . :ft6«0/t-*13, 1 5 i#E3 >A'-^ 1 2 ili, 0 1 CSt-T >A'-^ 

W 1 0 SWriE-T 
[ 0 0 5 5 ] 

vX^A'Jlz-SRl, S R 2 ti > MWS14 0*»6©fi^SElCj;t)*>/*7*n 
-5. ctO-M-#:WtCtt, yXfA'JI/-SRl, S R 2 « . M»gf4 0^f,©H ( f& 3 A 

-r > u-^;K7)ii^sEfCcfcD*>$n» iMW8«4 0j&*s<©L (nio-) u ^ ;kd « 
s Ei:it)t7$n2.. 

[ 0 0 5 6 ] 

mSSt"fe>1t 1 4 tt . ^E-^^x^U-^MG 1 (Crfcn-S^e-^mcltMCRT 1 £ & fcH U 
> tffl^tBLit^-^iSMCRT 1 i^$I«gi4 O'xtB^jtl). 50 
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[ 0 0 5 7 ] 

mtfciz 1 6 . ; E-i'yi^l/-5'MG2lCffinS ; E-5'lSMCRT2$r^ajL 

. -eo&iBLfc^E-^ttifiMC RT 2 J K»St 4 0 ft * T £ „ 
[ 0 0 5 8 ] 

# BE 3 > A* - ^ 1 2 tt . ;* -f > A y r- 'J M B <E> & It 5 ft £ it At « IE £ # EE U T -f > A* 
- * 1 3 , 1 5 Cii^t^. «fc 0 £ # « K tt . # BE n > A* - ^ 1 2 fi . MSS14 0*5, 

1 § p w c ^ § it 5 t , m n p w c \z m v x m- is. is tzm. ffi.rn.js. & ^ > n - 9 \ z , i 5 c 

f* & "T 3 . # EE 3 > A* - * 1 2 « . 0*bfl^PWC5§lt5i, 

A* - 9 1 3, 1 5^6ftlS3nfcfiaitE6IIEl/T/'f >Ayf'JMB'\««t5. 
[ 0 0 5 9 ] 10 

2 ^^-LTiSgitmm^^ti^stlSi. $i]WIhISS4 0 ^ b ffl iii^ P WM 1 CSoHitl 
^«BE£3fflx^ttffilC'£&UT^-^v J x*U-;5'MGl£lgMjT&,, d ftK <fc 0 . * 
-^>?i*k-^MG 1 « . KJ^ti^IT R 1 Hiotfg^^nfc h*?S564t4J: 
5 m Ws £ ft § = 

[ 0 0 6 0 ] 

■f > A* - * 1 5 t> PI & tC 3 ffl -f > A* - ^ X $> 0 . ^<>Kyf 'JMB)S^#E3>n- 

. t-^J?i*U-^MG2li. HI/i'jl^iT R 2 Cio TfgtSnfc 20 
IE l/j£ft-5. 
[ 0 0 6 1 ] 

£ A . X>v*>5&ift^F{C*5ViTtt. -f > A* - 9 1 3 tt . #E3 >A*-^ 1 2 f>© 
IS oft « BE £ ft -if P W M 1 tC JS U T 3£ tft tt BE tC ^ & L , hJ^f^lTR 1 Ciotfl^S 
ft & h^^^aa^t^i^Ct-^yi^lz-^MG 1 &mWi-f Z> . ^: - ^ v x ^ 1/ — * 
MGltt. 1*^SJ1I5 0 ^*lTI>-/>ENG©i'7>?yt7h ( 0 * it "f ) S 

[ 0 0 6 2 ] 

# , * jBO ?B it l*MC *5 l> T tt , =£ — ?zs^*U — ?MG1\*, !(&li©I>y>ENG 
WleIfe^tc=fcoT^«-r-2>5g««<hUT^Hg-r-5o ^ <7) <b £ , -f > A* - * 1 3 it . * - 9 30 
vx*U-^MG 1 ^SlbfcxSlff ^i^P WM 1 CioTlfif ElCf ib, © 
^^LfciSnft*flES:'r>/^-^15tr#t^-r^>. OA-^15H, #ff a >A-3?^b 
©i£8it«i±i'f>A*-^l 3A^©iSj««£Ei:€:Stt. ttfcuSfttmBES: {I ^PWM 

2 \ZfoCXS£ffiW,J£lZ%Z®:L. hJ^t-ftttTR 2 fc«fc-3T»:£3ftfc b )\s 9 iti tl T -5 
1 fc^lC ; t-?yi.^l/-$'MG 2 
[ 0 0 6 3 ] 

# tC . * TBiJ IS ft flf * ff IS \Z *5 T tt . m- BE n > A - 9 ©J ^ B 4 0 ^ <=> © ffi ^ P 
WCl:f£:DT/'f>A7TUMB^bOilStff^#EbT'f>A'-^ 1 5l:|^t5. 
-f > A* — ^ 1 5 « , # BE 3 > A — ^^6<Z)i£^«m*m^PWM2tC^i;Txi*it*BEic:^ 

jft U . h;i/i'jl^lTR2llJ;ottg€$nfcH^5tti^1-5i^lC ; &-^yx^l/- 40 
^ M G 2 
[ 0 0 6 4 ] 

•&\z, mm<f>Mmmm\z$>^xu. m- be n > a - ^ a . w»si4 0 4>e>ofi^pwc 

(C|gi;T^<>/\*-y^ , JMB^^»ii:»StttBES:#BELT-f>A — ^1 5 fc & "f £ . -f> 
A — ^ 1 3 « , t-^yi^l'-^'MG l^x>^><DIiie^t3ci;0^*b^:3<:At*BE?r 
ifti««GEfcX«b. O^-MSIIftJStS. 5lt # BE 3 > A - * 1 2 

*->e>Wii:8it«BEi:-r>/N*— ^1 3^t>CDitti*StmflE<i:$rStt. -ew^ttfciiSfttttBESrfi^P 
WM2lClfci;T3E«E*ffiK:X«U, K^^Jt^ffiTR2{C=t^Tt§^$ftfcN^i7^tti^ 
tSi^Ct-^yi^lz-^MG 2 £ gg »j T 3 . 
[ 0 0 6 5 ] 50 
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m'&iZ. i%Lffi(D[5\tkfflmmiCti^T « . -f > A* - ^ l 5 « . ^E-rS'^i^U — *MG2 
^^mLfc3ccSt110t^»l1SSM4 0 fr£ W M ^ P W M 2 fC S cK> T it zjSt EE IC ^ & L . ^ 
MUfcjto5t«BE^#ffia>/\*-^12'\§t^t-^o # EE a > A* - 9 1 2 1± . ftt » & 9 4 0 
^e-I^PWC^Slt^t. -f > A* — ^ 1 5^b#t^Snfeii:B«t«EE$:^£ELT><-f>M* 

[ 0 0 6 6 ] 

& iJ . d d X' m o (Hi * m m £ « . A-T^U 7 Hgi*5:16tS K 7-f A-l: J: 5 7 7 
CD CD . ^f?4'(-T^ir;U^y>ll/$:^-7-r2.d<!:-C ! lHl^^m^^-&^:^^*:jSS:^a ( S 

tz it mm * t» jh ) s-&sdt&-&tr. 

[ 0 0 6 7 ] 

Sliii4 0 B. ECU9 OiJ»^ h;Hfi^tTR 1 , T R 2 [Jt-^BSSM R 

Nl, MRN 2 ^§(t. 07KUftl^ttBE-fc>-y-fr£,-f>A — ^13, 1 5©A*lEVm 
1, Vm2^S(t. iit>tl 4, 1 6i>et-^««SMCRT 1, MCRT2J§(t 
-5 . 
[ 0 0 6 8 ] 

H|lgI4 0». -f>A'-^l 3©AAt)EVral, h^7JI^«T R 1 fei^^-^ 
ligMCRT 1 tC & ~3 to T , -4 1 1 £ lg »j "T -2> £ # 

[I-f>A'-^l 3fflNPNh7>y7^ ( 0 ^ "f ) SX'f 7? >^liat5fcf(i«)l^ 
PWMl£*fcfigL. £fi£Ufc«^PWMl£-r>A*-5'l 3 ^ £B T £ . 
[ 0 0 6 9 ] 

i , mmmW 4 0 OA'-i' l 5©A*tEVm2. h;i/^fg^MTR2*ctZ>' 
— ^tSMCRT2l:S^'Ut > -f > A* — 37 1 5 7^ — ^ y 1 ^ 1/ - ^MG2£ffii!j-r 
>A-^ 1 5©NPN h7>^A^ (H^-tt-T) ^X-f^^^^^^T-S^tf) 
CDffi^PWM2££f£L.. ^f&Ufcff^PWN^Sr-YWN'-^l 5 til 77 f 3 <> 
[ 0 0 7 0 ] 

^l:, l&J P g g 4 0 « , < >A-^ 1 3 A^t-i'^i^U-J'MG 1 SIBtSt* 
. ^<>A'7f UMBOSfPsllEVb, >f>A'-^l 3©AAtffVml, h-;U^fi^ 
1TR 1 ^i^t-^HIfetMRN 1 l:St?^T. # JE 3 > A - ^ 1 2©NPNh7>v f 
( H * ■& -T ) 7f>fBlir5ft»0«tPWCS4l«L. £fi£Lfc{I^PW 

C^^)±=l>A*-5' 1 2^ttj73f*<, 
[ 0 0 7 1 ] 

£ tz . SliSI4 0 (1, -f > A — 1 5*5t-?yx^l/-^MG2JIlt^tt > 
/•f >A7f 'JMBOSf FsllEEVb, •< >A'-^ 1 5 WAAt)EVm2 . h^^fg^M 
TR2fei[j: ; E-^[sliEtMRN2i:So'^T 1 #E3>A'-^ 1 2CDNPNH5>v 5 X 
^ (H^-tt-f) >yiHflt4fc»!i©<!^PWCS4*l/. ts£ LfcM^PWC 

Sr # BE 3 > A* - ^ 1 2^ffi?jT-S>. 
[ 0 0 7 2 ] 

£ «E> , ©J P g B 4 0 tt: , 0 O^f t^nfcA-f 7"U 7 KSl*©l5l 

± ffl Wi B# , -f > A — ^ 1 5fflA*IEVm2, h;Ui7}t^fflTR2*3J:t/ ; E-^«ijftMC 
R T 2 CI g T . ^E — :t * k — ^MG2j5t^«bfe^Sg«EES:ii:85«BE(C^^-r-5 
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